Kinematics and morphology of ionized gas in Hickson Compact Group 18 by Plana, H et al.
Preprint typeset using LATEX style emulateapj
KINEMATICS AND MORPHOLOGY OF IONIZED GAS IN HICKSON COMPACT GROUP 18
H. Plana1,2
Observatorio Astronomico Nacional, UNAM, Apartado Postal 877, 22800, Ensenada, BC, Mexico
P. Amram 2
IGRAP, Observatoire de Marseille, 2 Place Le Verrier, 13248 Marseille Cedex 04, France
C. Mendes de Oliveira3
Instituto Astrono^mico e Geofsico (IAG), Av Miguel Stefano 4200 CEP: 04301-904 S~ao Paulo, Brazil
and
C. Balkowski 4
Observatoire de Paris, DAEC, UMR 8631, CNRS et Universite Paris 7, F-92195 Meudon Cedex, France
To appear in Astronomical Journal
ABSTRACT
We present new observations of H emission in the Hickson Compact Group 18 (HCG 18) obtained
with a scanning Fabry-Perot interferometer. The velocity eld does not show motions of individual group
members but, instead, a complex common velocity eld for the whole group. The gas distribution is very
asymmetric with clumps of maximum intensity coinciding with the optically brightest knots. Comparing
H and HI data we conclude that HCG 18 is not a compact group but instead a large irregular galaxy
with several clumps of star formation.
Subject headings: galaxies: irregular | galaxies: evolution | galaxies: formation | galaxies:
individual (UGC 2140) | galaxies: interactions | galaxies: ISM | galaxies:
kinematics and dynamics | instrumentation: interferometers
1. INTRODUCTION
Compact groups of galaxies have been known for over 30
years (Vorontsov-Vel‘yaminov 1959, Arp 1966, Rose 1977,
Hickson et al. 1977, Hickson 1982). A spectroscopic survey
conrmed that 92 of the 100 groups catalogued by Hickson
(1982) have at least three accordant redshift members with
69 groups having at least four (Hickson et al. 1992). With
a median galaxy-galaxy separation of 40 h−1 kpc and a
low typical velocity dispersion (  200 km s−1, Hickson
et al. 1992), compact groups are usually considered to be
ideal laboratories for studying galaxy interactions. The
most direct way to determine if interactions have occurred
among group galaxies is to measure their kinematics in
order to check if they are disturbed or normal. Study of
the ionized gas kinematics for several of the Hickson group
galaxies has shown that they are in dierent evolutionary
stages (Mendes de Oliveira et al. 1998, Plana et al. 1998).
HCG 18 (H18, Arp 258 or VV 143) was cataloged
by Hickson (1982) as a group of three irregular galaxies
(H18b, c and d with radial velocities between 4080 and
4163 km s−1) plus one discordant-redshift S0 galaxy (H18a
with a velocity of 10000 km s−1; Hickson 1993). In this
paper the H18 group refers to the triplet H18b, c and d.
Verdes-Montenegro et al. (1998) determined the IRAS
flux for H18d and upper limits on the flux for H18b and
H18c. They also determined the H2 mass for H18b and
H18c, from their CO observations. Allam et al. (1996)
also give IRAS flux but for H18b, c and d together. We
eventually use Allam’s values because H18 IRAS emission
can not be spatially resolved. HI data is also available for
this group, besides the optical measures (Hickson 1993).
From a study of the HI velocity eld of the group Williams
and van Gorkom (1988, hereafter W&vG) concluded that
the HI gas is concentrated in a single cloud with mHI =
1010 M encompassing all of the optical structures.
We observed the H18 group in the H emission line with
a scanning Fabry-Perot instrument and we obtained veloc-
ity and H integrated flux maps for the system. This ob-
servation is part of a larger program that has the goal of
unveiling kinematic evidences of interactions in compact
groups of galaxies in order to determine their evolutionary
stages.
H18 appears to be one of the most complex groups of
the Hickson sample. A key question raised by the HI study
of W&vG was the nature of the three components b, c and
d, namely if they are individual entities or form one sin-
gle galaxy. Based on our observations and comparisons
between our data and the HI results, we conclude that
H18 is likely to be a single large irregular galaxy. The H
maps presented in this study permit the determination of
the H luminosity (L(H)) and star formation rate (SFR)
of the system, which can be compared with typical val-
ues for samples of irregular galaxies studied by Hunter et
al. (1986, 1989 and 1993). We also compare the total B
luminosity (LB) of the group and its far-infrared luminos-
ity (L(FIR)) with values given in the literature for typical
irregular galaxies.
The paper is organized as follows. Section 2 gives de-
tails about the reduction of the Fabry-Perot data. Section
3 describes the results. Section 4 has a comparison of our
results with the HI observations. Section 5 presents a dis-
cussion about the nature of H18 in light of our new H
observations and section 6 contains our summary and nal
remarks.
2. OBSERVATIONS AND DATA REDUCTION
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Table 1
Journal of Perot-Fabry observations
Compact Group of Galaxies Hickson 18
Observations Telescope CFHT 3.6m
Equipment MOS/FP @ Cassegrain focus
Date August, 22th 1996
Seeing < 1"
Interference Filter Central Wavelength 6653 A1
FWHM 23 A2
Transmission (maximum) 0.6
Calibration Neon Comparison light  6598.95 A
Perot{Fabry Interference Order 1162 @ 6562.78 A
Free Spectral Range at H 265 km s−1
Finesse at H 12
Spectral resolution at H 27344 at the sample step
Sampling Number of Scanning Steps 24
Sampling Step 0.24 A (11 km s−1)
Total Field 430"430" (500500 px2)
Pixel Size 0.86"
Detector STIS 2 CCD
Exposures times Total exposure 2 hours
Total exposure time per channel 300s
1 For a temperature de 5o. 2 For a mean beam inclination of 2.7o.
Observations were carried out in August 1996 with the
multi-object spectrograph focal reducer in Fabry-Perot
mode attached to the F/8 Cassegrain focus of the 3.6m
Canada-France-Hawaii telescope (CFHT). The CCD was
a STIS 2 detector, 2048  2048 pixels with a read-out
noise of 9.3 e− and a pixel size on the sky of 0.86" af-
ter 2x2 binning. Table 1 contains the journal of observa-
tions. Reduction of the data cubes were performed using
the CIGALE/ADHOC software (Boulesteix 1993). The
data reduction procedure has been extensively described
in Amram et al. (1996).
Wavelength calibration was obtained by scanning the
narrow Ne 6599 A line under the same conditions as the
observations. Velocities measured relative to the systemic
velocity are very accurate, with an error of a fraction of a
channel width (< 3 kms−1) over the whole eld.
Subtraction of bias, flat elding of the data and cosmic-
ray removal have been performed for each image of the
data cube. To minimize seeing variation, each scan image
was smoothed with a gaussian function of full-width at
half maximum equal to the worse-seeing data of the data
cube. Transparency and sky foreground fluctuations have
also been corrected using eld star fluxes and galaxy-free
windows.
The signal measured along the scanning sequence was
separated into two parts: (1) an almost constant level pro-
duced by the continuum light in a 23 A passband around
H (continuum map), and (2) a varying part produced
by the H line (H integrated flux map). The continuum
level was taken to be the mean of the three faintest chan-
nels, to avoid channel noise eects. The H integrated
flux map was obtained by integrating the monochromatic
prole in each pixel. The velocity sampling was 11 km
s−1. The H integrated flux map had one-pixel resolution
in the positions of H18b, H18c and H18d. Spectral proles
were binned in the outer parts to 5x5 pixels in order to in-
crease the signal-to-noise ratio. Strong OH night sky lines
passing through the lters were subtracted by determining
the level of emission away from the galaxies (Laval et al.,
1987).
A rough flux calibration was attempted using the group
HCG 100 observed during two runs (1995 at the ESO
3.6m and 1996 at the CFHT). Monochromatic images of
HCG 100 have been calibrated in flux using the Cartwheel
Galaxy, observed during the 1995 ESO run (see Amram
et al. 1998 for details). We then determined the HCG
18 galaxy fluxes relative to HCG 100. We have reason-
able agreement with fluxes published by Iglesias-Paramo &
Vlchez 1999 for H100a and H100b. We compared our H18
fluxes with those determined by Laurikainen and Moles
(1989) and we found a value that was four times higher
for the flux of H18d and around ve times for H18b (they
did not measure the flux of the H18c). Dierence by fac-
tors of four or ve can be understood if we note that flux
calibration with slit observations can signicantly under-
estimate the true flux. H proles for the H18 galaxies
were measured to a minimum flux density of 1.1  10−16
erg s−1cm−2 arcsec−2 and a maximum of 9.3  10−15 erg
s−1cm−2 arcsec−2 (corresponding to a S/N between 3 and
500).
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Table 2
Physical Parameters
HCG 18b HCG 18c HCG 18d
Other names UGC 2140a UGC 2140b UGC 2140c
Arp 258 / VV 143 Arp 258 / VV 143 Arp 258 / VV 143
 (1950) 1 02h36m18.5s 02h36m18.2s 02h36m17.0s
 (1950) 1 18o10’04.1" 18o10’24.5" 18o10’43.9"
Morphological type (Hickson) 1 Im Im Im
BTC 1 14.90 15.61 15.10
Systemic heliocentric velocity/1 (km s−1) 4082  40 4163  37 4067  58
Gas central velocity (km s−1) 4063  20 4108  20 4061  20
D(Mpc)2 54 54 54
HI velocities/2 (km s−1) 4065 4085 4095
FWHM of central proles (km s−1) 65  20 70  20 80  20
1 Hickson 1993 2 Williams & van Gorkom 1988
3. RESULTS
We obtained H integrated flux map and velocity maps
for H18b, c and d. The systemic velocity of H18a was out-
side of the range of the interference lter we used. Fig. 1
shows continuum isophotes superimposed on a DSS image.
3.1. Fabry-Perot interferograms and channel maps
Fig. 2 presents channel maps for H18 with a eld-
of-view of is 1.8’ x 1.8’. The velocity amplitude is low,
with the lowest-velocity channel at 4003 km s−1 and the
highest-velocity channel at 4177 km s−1. The optical cen-
ters of H18b, c and d are represented by crosses. Several
emission-line regions appear, with velocities between 4003
km s−1 and 4068 km s−1 south of the principal optical
continuum sources. We can clearly see from channels 4047
to 4090 km s−1 that H18c and d have a common emis-
sion. North of the group there is another emission-line
region which appears between channels 4068 - 4177 km
s−1. Starting at channel 4025 km s−1, the emission for
H18d gets continuously stronger, until it reaches channel
4090 km s−1. There are optical counterparts for almost
all emission-line regions except the ones between 4003 -
4068 km.s−1. The southern regions between 4003 and
4047 km.s−1, form a circular pattern. Looking carefully
at optical images (Hickson 1993; Arp 1966) reveals faint
optical counterparts to the southern sources. This circular
structur does not show any evidence for expantion. Ex-
amination of HI channel maps (W&vG), reveals that the
southern emitting regions coincide with HI emission in the
range 4015-3994 km.s−1.
The extended H emission of H18 is not concentrated
in a single cloud but instead shows substructures. As de-
scribed in detail below, we do not detect rotation for indi-
vidual group members. Except for the southern and north-
ern clumps, all the other emission-line regions are aligned
along a position angle of  160o.
3.2. Velocity eld and line-of-sight velocity curves
Figure 3 presents the velocity eld for the H18b, c and
d system. H intensity isophotes are superimposed on the
velocity eld. The total extent of the velocity mapped
structure is  2.2’ by 30". The radial velocity across the
map varies from 4007 km s−1, in the southern region, to
4127 km s−1, in the northern and northeastern part of the
group. This map shows that there is no circular motion for
the group as a whole. Nevertheless, the southern region
seems to have an independent kinematics from the rest of
the group.
Line-of-sight (LOS) velocity curves (uncorrected for in-
clination) can be derived from the velocity eld. Fig. 4
shows LOS velocity curves along dierent position angles.
Fig. 4a presents the LOS velocity diagram for the south-
ern region, with a cut along PA  80o (see Fig. 1 for the
exact location). Fig. 4b presents the LOS velocity curve
for the group as a whole, along a PA  160o, the PA that
best describes the velocity eld of the group.
The rst plot (Fig. 4a) shows disk-like rotation with a
velocity amplitude of 70 km s−1 and an almost solid body
motion across a region of 20". This plot includes all points
within a cone of half radius 20 degrees. The emission is
rather weak in comparison with the rest of the system.
The measured proles have a S/N ratio between ve and
ten. In this region there are no catalogued members noted
by Hickson (1982). This clear velocity gradient may indi-
cate an independent motion for the southern part of the
system.
Fig. 4b shows the velocity curve along a PA  160o,
which is our best estimate for the PA of the major axis of
the entire group. For this plot we show the average velocity
values with error bars (calculated in a two pixels crown)
inside a cone of 20o half-radius. We note that although
there is a large scatter in the velocities (with a dispersion
of  20 km s−1), there is a clear velocity gradient from
the northwest to the southeast of the group, of mean total
amplitude of 78 km s−1, over 90 arcsec. We marked on
Fig. 4b the positions of the three group members, H18b,
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c and d.
3.3. Monochromatic emission
Fig. 5 shows isophotes of averaged H flux (superim-
posed on the DSS image) obtained by integrating the emis-
sion above the continuum. The image was smoothed with
a box of 5  5 pixels. The threshold is 10−16 and the step
is 5  10−16 erg s−1cm−2 arcsec−2. The total H flux is
2.5 10−12 erg s−1cm−2. Using the formula of Osterbrock
(1974) and assuming an electronic density of 1000 cm−3,
we obtain an upper limit for the ionized gas mass of MHII
= 2  106 M. The ve compact emitting regions seen in
Fig. 5 represent more than 50% of the total emission from
the source. As mentioned before, although the gas emis-
sion is clumpy, the proles are continuous between H18c
and H18d. We also note that regions 2 and 5 do not cor-
respond to any cataloged group members (Hickson 1993)
although we do detect counterparts for these emission re-
gions in our continuum image.
3.4. Star Formation History of HCG18
Total H flux implies a luminosity L(H)=2.2  108
L adopting a distance of 54 Mpc for H18 (with Ho = 75
km.s−1.Mpc−1).
The visual B magnitude in Hickson (1993), yields a B
luminosity of L(B)=1.1  1010 L.
From Allam et al. (1996) IRAS fluxes we derive the to-
tal FIR luminosity of L(FIR)=2.42  109 L for the whole
group.
The multiwavelenght luminosities (B, H, FIR) can be
used to determine the star formation rates (SFR) for dif-
ferent epochs in the galaxy history. Table 3 summarizes
the dierent quantities derived for H18. A recent SFR
can be estimated from the B luminosity and equation 7
in Gallagher et al. (1984b). This equation represents the
average SFR over the lifetime of the stars which dominate
the blue light (0.4 { 6  109 years). We then estimate
SFR(B)= 0.29  10−10 LB M yr−1 (where LB is the
bolometric solar luminosities). And SFR(B)=0.32  M
yr−1. The current SFR can be deduced from both FIR
(L(FIR)) and H (L(H)) luminosities. The current SFR
is driven by the number of OB stars. Knowledge of the
FIR luminosity may measure this (through the dust heated
by OB stars). But our lack of understanding of the details
of the radiation processes responsible for the FIR luminos-
ity introduces uncertainties in the calculation of the recent
SFR (Gallagher & Hunter 1987). The major assumption
for the recent SFR determined using L(FIR) is the role
played by the massive stars in heating the dust. Thron-
son & Telesco (1986) adopted an SFR(IR)=6.5  10−10
L(FIR) M yr−1 (with L(FIR) in L) giving the current
SFR over 2  106 years. Under similar assumptions but
using a dierent stellar luminosity law and dierent upper
mass limits, Gallagher & Hunter (1987) deduced another
formula which give rates that are half the values calculated
by Thronson & Telesco (1986) (for a given luminosity).
The H luminosity provides another way to estimate
the current SFR (Hunter & Gallagher 1986, Gallagher &
Hunter 1987), by calculating the flux of Lyman contin-
uum photons from hot young stars. In that case, a prob-
lem could arise from the eect of dust extinction and the
model chosen to convert the observed L(H) to Lyman
count luminosity (Gusten & Mezger 1982). Hunter & Gal-
lagher (1986) adopted, SFR(H)=7.02  10−42 L(H) M
yr−1, with L(H) in erg s−1. We found a SFR(FIR)= 1.58
M yr−1 and SFR(H)=6.1 M.yr−1 for H18. The factor
of four dierence between the measurements. However, is
expected given the assumptions made in the calculations.
4. COMPARISON WITH HI DATA
HI data (W&vG) represents an important piece of in-
formation for understanding the nature of H18. They pre-
sented HI velocity eld and integrated images for H18 and
suggested that it is a single giant cloud (3.0’  2.5’) not as-
sociated with any individual member of the group. They
found evidence for systematic rotation along a position
angle of 20o and velocities amplitude from 150 km s−1.
Inspection of their Fig. 3, which presents the HI veloc-
ity eld of the group, shows a variation of the kinematic
position angle along the major axis of the velocity eld.
In order to compare W&vG’s data with the H kine-
matics we performed a gaussian smoothing of our data
cube with FWHM = 22". In order to check for possi-
ble smoothing artifact due to very bright region (H18d),
we normalized the ionized gas data cube and found no
contamination was present. Fig. 6 shows the resultant
H velocity eld superimposed on the HI velocity eld for
comparison. The velocity amplitude is between 170 km
s−1, consistent with the HI velocity range.
The two velocity elds present similarities and dier-
ences. The global appearance of the H velocity eld ap-
pears to be less regular than that for the HI. The H map
shows a region of low velocities coinciding with H18d and
not present in HI.
The southern part of the H and HI velocity elds are
similar. In this region the HI velocities range from 4020-
4050 km s−1 while the H velocities go from 4037 km s−1
to 4072 km s−1.
The HI and H velocity elds show less the agreement
in the northern part of H18. In the center, at the 4050 km
s−1, the PA of the major axis of the H velocity eld is
close to 0  5o while it is close to 20  5o for HI. In the
northern part, the morphology of the two maps is dierent
mainly due to the presence of the low velocity region to
the west of the H velocity eld. In the northeast, where
the influence of the low velocity region is not visible, the
coincidence with the HI isovelocities is better.
Fig. 4c presents the LOS velocity diagram constructed
from the smoothed velocity eld at PA=20o. The center
was chosen to coincide with H18c. We also include the
data points from W&vG derived from their Fig 3. Our
velocity amplitude  150 km s−1 but the rotation while
systematic is obviously not axisymmetric. The HI veloc-
ities, in comparison suggest a solid-body rotation. The
velocity amplitude is close to the value found by us and
the gradient is slightly steeper.
5. DISCUSSION { THE NATURE OF H18
The nature of H18 in light of HI observations was dis-
cussed by W&vG. They considered two possibilities for the
nature of this system: 1) it is a knotty irregular galaxy
(hereafter referred to as \the irregular-galaxy scenario"),
or 2) it is an interacting group and the observed HI cloud is
a remnant of an interpenetrating collision which stripped




F(H)erg s−1 cm−2 2.5 10−12
L(H) L 2.2 108
L(B) L 1.1 1010
L(FIR) L 2.4 109
SFR(H) M yr−1 6.1
SFR(B) M yr−1 0.32
SFR(FIR) M yr−1 1.58
MHI/MHII 5000
MHI/L(B) M / L 0.9
the gas from the colliding galaxies. Our data and analysis
conrm the rst scenario.
5.1. Arguments in favour of the irregular-galaxy scenario
The strongest argument in favour of H18 being an irreg-
ular galaxy comes from the kinematics of the HI and H
gas. The velocity maps show velocity amplitudes of  70
km s−1 and gradients of 15km s−1 kpc−1 for the ionized
gas and 10km s−1 kpc−1 for the HI. These conrm that
H18 is a slow rotator. The few detailed studies concern-
ing the kinematics concerning irregular galaxies (Hunter
1982, Tomita et al. 1998) conrm that irregular galaxies
are indeed slow rotators.
Hunter (1982) studied a sample of 15 irregular galax-
ies, ve of which showed velocity gradients between 60
and 80 km s−1 kpc−1, consistent with results found for
H18. Tomita et al. (1998) produced position{velocity di-
agrams for four dwarf galaxies along several slit orienta-
tions. They did not detect disk-like rotation but velocity
gradients were clearly seen. They also found a velocity
dierence of 10 to 20 km s−1 between the HII regions and
the HI gas disk. Saito et al. (1992) reported a kinematic
study of the ionized gas in IC 10 and, particularly, a com-
parison between the ionized and HI gas kinematics for this
galaxy giving the same kind of velocity dierences that we
found for H18. Two other works have studied a few ir-
regular galaxies with a Fabry Perot interferometer. Sasaki
et al. (1997) reported observations of NGC 4449 and its
H velocity eld that show a kpc-scale mosaic structure of
blueshift and redshift components with a slow global rota-
tion. They conrmed the counter rotation between ionized
gas and the HI halo for this galaxy. Rosado et al. (1998)
and Valdez & Rosado (1998) present an optical velocity
eld for NGC 4449 showing a decreasing gradient along
the optical bar and an anticorrelation with respect to the
HI velocity eld.
The LOS velocity curve of the southern part (Fig. 4a)
suggests an independent disk rotation. The velocity curve
along the major axis of H18 (Fig 4b) shows that H18b and
c lie on the curve, suggesting that they are gravitationaly
bound.
The ratio LB/L(H) of H18 is consistent with the
irregular-galaxy hypothesis. Hunter et al. (1989) nd a
value for the ratio LB /L(H)  44, for giant irregular
galaxies while we nd 50 for H18.
One last piece of evidence for the irregular-galaxy sce-
nario comes from the HI data. The size of the large HI
cloud around H18 measured by W&vG and the total HI
mass they found (M(HI)=1010 M) are consistent with
values found for HI clouds around irregular galaxies such as
IC 10 (Shostak & Skillman 1989) and NGC 4449 (Hunter
et al. 1998). Normalized by the total B luminosity the HI
total mass also compares with the typical values found for
the Hunter (1993) sample.
5.2. Dierences between H18 and irregular galaxies
The main dierence between H18 and irregular galax-
ies concerns the FIR properties and star formation rates.
Hunter et al. (1989, 1993) present properties (in FIR,
H and broad band imaging) for a sample of 43 irregular
galaxies of dierent types (dwarf, giants, distant, amor-
phous). We used their sample of dwarf and giant irregular
galaxies as a control sample for comparison with the prop-
erties of H18.
We measured ratios of L(FIR)/LB = 0.22 and
L(FIR)/L(H)=11 for H18. The L(FIR)/LB ratio is sig-
nicantly lower than the mean value of 1.9 and 1.0 found
for Hunter et al.’s (1989) sample of giant and dwarf irregu-
lars respectively (the two other classes, \amorphous" and
\distant", show much larger ratios). The L(FIR)/L(H)
ratio is also lower than the mean values of 90 and 71 for the
giant and dwarf irregulars respectively. However, within
each subclass, giant, dwarf, amorphous and distant, there
is signicant scatter in the ratios. We also derived a dust
temperature for H18 (from the S(100) and S(60) IRAS
data) of Td=27K, which is cooler than typical dust tem-
peratures derived for other irregular galaxies.
The recent SFR (SFR(B)) and the current SFR (
SFR(FIR) or SFR(H) ) are much higher (by one or two
orders of magnitude) compared with values from Hunter
et al’s sample. If, however, we calculate a SFR per area,
using the SFR(H) and taking the area to be that enclosed
within the ellipse of major and minor axes dened by the
H integrated flux map (Fig.5), we nd that the SFR/area
is 5  10−9 M yr−1 pc−2. Hunter & Gallagher (1986)
have a similar average for the SFR/area for the giant ir-
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regular galaxies of their sample. The other subclasses of
irregular galaxies have average values for the SFR/area
ratio that are slightly lower than that found for H18.
6. SUMMARY AND FINAL REMARKS
HCG 18 is a special case in the Hickson compact group
catalogue (Hickson, 1982). It was originally thought to be
a group composed of three members, H18b, c and d and a
discordant-redshift galaxy, H18a. The three members are
not well separated and they are embedded in a diuse halo.
A key question raised by W&vG was about the nature of
H18. Our H observations suggest that H18 is in fact a
giant irregular galaxy conrming previous HI results.
Evidence in favour of the irregular-galaxy scenario here.
We nd that the blobs (previously called galaxies, when
the system was classied as a group) are kinematically
connected and therefore they may form a single object.
We nd a velocity gradient similar to what was found by
W&vG from the HI data and consistent with values for
irregular galaxies. A comparison between the H and the
HI velocity elds shows a dierence on their morphologies
but the velocity amplitudes and gradients are similar. Var-
ious authors also show dierences between the HI and the
optical kinematics for other irregular galaxies (see Section
5.1). The H emission shows that the ionized gas dis-
tribution is clumpy which is rather common for irregular
galaxies. The values for the total luminosities in B, H and
FIR are larger than those for the Hunter et al.’s sample
(1989) of irregular galaxies but if we normalize the L(H)
by the total B luminosity or the L(FIR) by the total B lu-
minosity, it appears that the ratios are close to what other
authors nd for giant irregular galaxies. The inferred star
formation rate of H18 is higher than the average for ir-
regular galaxies although the values are comparable when
they are normalized by the area of the galaxies.
Two others groups that may be classied as a single ob-
ject, an irregular galaxy, are HCG 31 and HCG 54. H54 is
formed by three members classied as irregulars and one
late spiral and H31 is formed of four members, a and c
seems to be an single object. Kinematical study is nec-
essary to conrm if it is an irregular galaxy like H18. If
true, this would suggest that only a small fraction ( 3%)
of catalogues of compact groups may be misclassied sin-
gle objects.
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Fig. 1.| Continuum image of H18a, b, c and d. The contours (in arbitrary units) were plotted after a rectangular
smoothing with a box of 5  5 pixels. The continuum map has been superimposed to a DSS image. We also show the
three directions, one east - west (on the southern region), one north - south along the group major axis and one coinciding
with the HI major axis (PA=20o). These axis were used for deriving the LOS velocity curves shown in Fig.4.





































Fig. 2.| Channel maps of H18. We present 9 of the 24 channels we have scanned. The eld of view is 1.8’ x 1.8’, North
is up and East is to the left. Crosses represent the positions of H18b, c and d . In each pannel we mark the velocity of
the channel. The lowest isointensity represents a flux density of 4.4 10−16 erg s−1cm−2 arcsec−2.
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Fig. 3.| Velocity eld of H18. We present the velocity map of the group and, superimposed with white isophote, the
H integrated flux map (See Fig. 5). Velocity map has been spacialy smoothed with a box of 3 3 pixels.
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Fig. 4.| Line of sight velocity curves of HCG 18. In all plots, lled circles represent the average values of velocities in
a 2*pixels crown with the dispersion error bars indicated. (a) Velocity curve of the southern region of the group, along
an axis with a PA=80o (see g. 1 for the exact location of the axis). The plot shows all the points inside a cone with an
half angle at the summit of 20o. (b) Line of sight velocities along the major axis of HCG 18 (PA=160o). The positions
of the three group members, HCG 18b, c and d are marked . (c) This plot shows the velocity curve across an axis with a
PA=20o using the velocity eld presented on g. 6 (at the resolution of HI data). Overplotted are the data points taken
from the VF of Williams & van Gorkom (1988) along the same PA of 20o.








Fig. 5.| the H integrated flux map of HCG 18. The map has been spatially smoother with a rectangular box of
5 x 5 pixels. Isointensities are in unit of 10−16 erg s−1cm−2 arcsec−2. The lowest level is 1.1 and step the is 5. The
monochromatic image has been superimposed to a DSS image.
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Fig. 6.| Superposition of the HI velocity map from Williams & van Gorkom 1988 on our H VF. In order to match
the resolution of the two maps, we performed a gaussian smoothing of 22" (see text). The crosses represent positions of
group members b, c and d.
